Introduction
One of the protection schemes' for the Energy Doubler is based on one safety lead per bending magnet for dumping the magnet energy in the event of a quench. Although the safety leads are designed to carry no electric current during normal operation, they present a source of heat that has to be taken into account in the specification of the refrigeration system. Here we describe and report measurements made on the present model of one such lead.
Description
Figure 1 presents the model tested. It is a gas cooled lead which doubles as a pressure relief pipe. Two gravity action check valves control the flow of the gas: the lower one prevents pressure oscillations and the upper one keeps the normal condition cooling gas flowing through an annular path for better heat exchange with the current-carrying external pipe.
Thermal Evaluation
In the test setup, the low temperature feedthrough was not used and the lead was soldered to one end of a specially designed copper piece, the other end of which was immersed in liquid helium. This copper piece has in it a 1.905,cm diameter, 18.10 cm long solid cylindrical body, R, thermal guarded by a copper tube attached to the lower part of the piece. Two carbon thermometers, T2 and T1, measured the temperature drop across R caused by the heat current, Q1, from the safety lead to the helium bath. Figure 2 shows the test setup. The end of the copper piece that is soldered to the lead is provided with an electric heater, Hl, and a 52 cm long, .79 mm i.d., .102 mm wall, stainless steel capillary which brings liquid helium from the bath to the lead. ;A set of cutsobetween the lead and the cylindrical body allow for some flexibility on this otherwise rigid heat path. The measured with a thermistor immersed in the gas flow at the top of the safety lead.
In calibration runs for R, the temperatures T1 and T2 were used only as parameters to compare Q2 with Q3 and carbon resistors were used as thermometers.
Conclusion
The data of one of the final runs are presented in Table I . Several runs were needed to debug and calibrate the system, get all relevant variables controlled and become familiar with the equilibrium time constants. Several points with non-zero values Of Q2 were included, they reflect a correct performance for the measuring method involved which is a rather uncommon one. These points also give an idea of the scattering in the results. 
